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[57] ABSTRACT 

A magnetoresistive (MR) device and barrier formation 
process is disclosed in which a barrier layer of an alumi- 
num-titanium oxidic compound of approximately 35 A 
thickness is formed between a first alumina film and an 
overlying material of iron bearing content, such as nick- 
el-iron. The aluminum-titanium oxidic compound layer 
serves as an etchant barrier for the alumina film in a 
subsequent etching process to reduce or eliminate "ro- 
sette* 1 formation otherwise occurring when etchant is 
trapped within pores of a porous substrate such as fer- 
rite, ceramic or other polycrystalline material. The 
barrier layer also serves as a passivation layer to prevent 
the surface of the underlying alumina film from being 
modified by the transfer of ultrasonic energy during 
subsequent wirebonding processing which would oth- 
erwise result in film delamination at the nickel-iron- 
/alumina layer interface. 

4 Claims, 7 Drawing Sheets 
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nickel-iron/alumina interface during the wire bonding 

MAGNETORESISTIVE DEVICE AND BARRIER step. 

FORMATION PROCESS Both the formation of "rosettes" and the undesired 

D a W /i«/«ixm ^ rr,„ ultrasonic induced film delamination affect the perfor- 

BACKGROUND OF THE INVENTION 5 mance and yield of MR devices manufactured m accor- 

The present invention relates to improvements in dance with the foregoing process. It is, therefore, 

magnetoresistive (MR) devices and methods for fabri- highly desirable to eliminate or reduce the "rosette" 

eating the same. More particularly, the MR device and formation and the ultrasonic induced film delamination 

the method of fabricating it are of particular utility in at the nickel-iron/alumina interface, 

the manufacture of MR read heads of the non-shunt bias 10 Certain problems attendant to the rupture and the 

type for use in computer mass storage devices. Even delamination of certain thin films in the processing and 

more particularly the present invention provides a bar- manufacture of MR devices have been recognized U.S. 

ner layer to substantially obviate the prior significant p a t No. 4,914,538 entitled "Magnetoresistive Read 

problems of film ddammation and "rosette" formation Transducer", issued Apr. 3, 1990 proposes the use of a 

^.SS^^^^!^ * . , r . 15 thin film underlayer hi conjunction with a thin film 
The design of a shunt biased magnetic head for use ui overla fomed of ^ from ^ 

Til sub ^V^ .magnetoresistive QOB J^ of titanium> chromium (Cr)> ■ tart-niIl ^ a J 

read elements is generally described in Cannon et al., ^ r ^;„Z u~*-L~ ra « \ V/ ~^ y * J ' 

"Design and Pcrfonnanci of a Magnetic Head for a ^T? FT? 

High.DensityTapeDrive",IBMJ.I^.Develop.,VoL 20 (TiW) to reduce etchant penetration and resultant de- 

30, No. 3 May 1986, the disclosure of which is hereby filiation of W films. The thin film under- 

specifically incorporated by reference. In the formation or ° veriav er * described as having a thickness 

of MR heads of the non-shunt bias type, a first alumina wlthm ™ e of 25-200 angstroms to prevent rup- 

(AI2O3— duminum oxide) layer is generally sputter ture and delann^ation of the rektively porous tungsten 

deposited on a ferrite substrate. A nickel iron (NiFe) 25 utilized in the device described. U.S. Pat No. 

film and a titanium (Ti) overcoat are then deposited on 4,93 1,892 for 4< Long Life Magnetoresistive Head of the 

the alumina layer. Utilizing photolithographic tech- Non-Shunt Bias Type", issued on Jun. 5, 1990 advocates 

niques, appropriate device rfimttngi rmg are photo- tne use of a "sacrificial" material, such as titanium, in 

defined and the structure is then ion-milled to define the electrical contact with the MR element to extend the 

head tracks. Following this step, a gap layer comprising 30 useful life of the more "noble" NiFe permalloy portions 

a second layer of alumina is deposited, photo-defined of the structure. Suggested thicknesses for the "sacrifi- 

and wet etched. A titanium/gold (Au) layer is then cial" material are on the order of less than 200 ang- 

deposited on the track area as a conductive layer and stroms and materials such as titanium, tin (Sn), alumi- 

mterconnecting aluminum wires are ultrasonically num (Al), zirconium and chromium are described. Nei- 

bonded to the gold layer. 35 ther of the techniques described in the foregoing patents 

The ferrite substrate typically used in this process has provided or suggested a satisfactory solution to the 

generally contains 5,000-6,000 pores/mm 2 with pore undesirable formation of "rosettes" or delamination at 

sizes which range from approximately 0.5 micrometers the mckd-kon/alumina interface in the processing and 

up to approximately 5.0 micrometers. However, the manufacture of an MR element 

deposition of alumina, nickel-iron and titanium layers 40 It is with respect to these and other considerations 

on this porous substrate does not cover aU of the pores. ^ ^ t has evolve<L 
In the gap wet-etching step, the aluminum layer is 

etched with an etchant such as phosphoric acid. It has SUMMARY OF THE INVENTION 

been found, that some of the etchant remains trapsed in ¥« 1 *i_ ^. „ 

' . , .-i u^T^/ 1 _ In general, the present invention proposes the fonna- 

tne ferrite pores when the substrate is subsequently 45 0 uIZa~ JL 1 - \r e 1 

covered with the gold conductive layer. Reason be- *° n of * bamer on the first alumina surface of a struc- 
tween the trapped etchant and the first alumina layer e m ^^tunng an MR device which is 
overlying the ferrite substrate generates local internal f*™^ mert to etchants *° remams stable 
pressure which pushes the upper layer films to form ^ unng . the 111118501110 ™« Ending process. The barrier 
bubbles. The trapped gas eventually escapes creating a 50 form ? tlo ? ir process Preferably results in an approxi- 
tiny hole at.the center. The bubbles which are formed 35 angstrom tUck aluminum-titanium oxidic 

may also thereafter collapse as a result of the escaping compound formed on the first alumina surface. The 
gas, thereby forming "rosettes". The formation of "ro- aliimmum-titanium oxidic compound acts as a barrier to 
settes" in the MR head track areas causes the track P revent etchant from entering into the pores of the 
resistance to change and induces failure due to electro- 55 f errite substrate during the second alumina layer etch- 
migration. Such "rosettes" are a serious problem which m S sie P 311(1 ^us eliminates or mininiizes "rosette" for- 
becomes even more acute as track density increases on niation. The al uminum -titanium oxidic compound also 
such MR heads. acts as a passivation layer which does not undergo 

Moreover, in the ultrasonic wire bonding process chemical changes due to the application of ultrasonic 
previously described, the alumina layer undergoes 60 energy during wire bonding and thus prevents film 
chemical changes through the transfer of ultrasonic delamination during device subsequent processing, 
energy. These changes promote preferential migration Forming the barrier layer is particularly useful when 
of iron (Fe) from the nickel-iron film toward the nickel- processing a generally porous substrate having a layer 
iron/first alumina interface. This preferential migration of aluminum oxide formed thereon and an iron com- 
induces the formation of oxidic iron (FeO) at this inter- 65 pound layer in an overlying relationship thereto, in 
face. Such complex chemical mechanisms weaken the which case the process includes the steps of forming an 
adhesion between the nickel-iron film and the first layer aluminum-titanium oxidic compound layer on the alu- 
of alumina, which results in film delamination at this minum oxide layer. The iron compound layer is then 
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formed on the aluminum-titanium oxidic compound FIG. 3c which collapses in the region overlying the 
layer. pore to form a "rosette" as shown in FIG. 3d. 

Another aspect of the invention relates to a thin film FIGS. 4a-4/ are partial, cross-sectional views illustra- 
device having at least an aluminum oxide layer and an tive of a magnetoresistive device and barrier formation 
iron compound layer in an overlying relationship, in 5 process in accordance with the present invention in 
which an aluniinum-titanium-oxidic compound layer is which an aluminum-titanium oxidic compound layer is 
interposed between the aluminum oxide layer and the preferentially formed at the interface of the first alu- 
iron compound layer. mina layer/Iron compound layer interface to serve as 

In accordance with another aspect of the present both an etching barrier for the first alumina layer during 
invention, a method of forming a thin film device in- 1° the gap etching step of the second alumina layer to 
volves the steps of providing a substrate and establish- prevent "rosette" formation and as a passivation layer 
ing a first alumina layer on a major surface thereof. An to prevent the first alumina surface from being modified 
aluminum-titanium oxidic compound layer is formed on by the transfer of ultrasonic energy in the wire bonding 
the first alumina layer and an iron compound layer is process to thereby reduce the film delamination at the 
additionally established on the aluminum-titanium ox- 15 alumina layer/iron compound layer interface, 
idic compound layer. A first titanium layer is addition- FIGS * 4a-4y also show the process flow for construct- 
ally formed on the iron compound layer and portions of m g a magnetoresistive read head of the non-shunt bias 
the titanium and iron compound layers are selectively type* 

removed to define an aperture or gap, therein. A second DETAILED DESCRIPTION 

alumina layer is established within the gap and a con- 20 

ductive layer overlying the first titanium layer sur- With reference to FlG - a prior art structure 10 is 
rounding the second alumina layer is thereafter formed. shown. The prior art structure 10 comprises a substrate 

The features and objects of the present invention and Presenting a porous surface 14 upon which a first 
the manner of attaining them will become more appar- alumina layer 16 is deposited or formed. The first ani- 
ent and the invention itself will be best understood by 25 nu ^? Iaver 16 P resents m alumina surface 18 as shown, 
reference to the following description of a preferred . V 1 * substrate 12 may be conveniently formed of 
embodiment thereof taken in conjunction with the ac- fe T te > ceranuc . or other polycrystalline materials. Typi- 
cpmpanying drawings. cally, when using a ferrite substrate 12, the substrate 

contains 5,000-6,000 pores/mm 2 with pore sizes vary- 

BRIEF DESCRIPTION OF THE DRAWINGS 30 ing from less than 0.5 micrometers up to approximately 

FIGS. la and lb are simplified, partial, cross-sec- l'° mi i C !^ meters ; The ^J™ 1 laver 16 ™y varv 

tional views illustrative of a prior art thin-film structure £° m 1,400 4 an ^ troms *° ^ m thickness, 

and process flow sequence hi which, for example, an H ° W T? " does «* 

alummum oxide (oTaluinina) layer overlies a Jorous „ ±H ^/V 0 ™* • T *t ° f 

substrate (such as ferri^^ 35 2™ °^ ! * 

pound, magnetoresistive layer (such as NiFe) is formed ^ ** pOTeS ** wlD be more descnbed h ™ m ' 

with a titanium overcoat *> c jj^ *. ^ , , 

mrz i~ - i ^ , • Refernng additionally now to FIG. lb, the prior art 

ffll2£rf*?SJiS?« "° SS : SeC ^ 0na i VieW ( . structure 10 of FIG. U is shown with an additional 

mum layer and the iron compound layer and utilizing, iron film 22 presents a NiFe surface 24 upon which 

I°co^riaye: ad ^ ,ayCranda80ldlayeraS „ ^"^.^^(15*^ 

t?t^ • ; i, , . . 45 a nrst Ti surface 28. 

J^^VS^^J^^/^'^T ^ ^el-iron film 22 forms the MR element of the 

tional view of the prior art thin film device of FIG. 2* device to be described more fully hereinafter. The nick- 

mustrating the attachment of a conductive wire to the e l-iron film 22 is preferably depositeTto7iicS«s of 

conductive layer by means of for example, an ultra- between 680 angstroms to 800angstroms while the fir* 

some v/ue bonding process, and further illustrating the 50 titanium film 26may preferably be on the order of 200 

preterenoal migration of iron from the nickel-iron film angstroms thick. The deposited nickel-iron film 22 also 

toward the mckel-iron/first alumina layer interface to does not adequately cover first alumina layer 16 which 

form iron oxide (FeO) thereat, to result m film delami- is adjacent to the pores on porous surface 14 of substrate 

natoon during the wire bonding process; 12, allowing the etchant to enter and become trapped 

FIG. 2c is an additional follow on, simplified, partial, 55 within such pores. The nickel-iron film 22 is also etch- 

cross-sectional view of the prior art thin film device of able in phosphoric acid while the titanium of the first 

FIG. 2b showing the formation of an iron oxide region titanium film 26 is not etchable in the acid. The first 

at the mckel-iron/dumina interface due to the transfer titanium film 26 deposited on top of the nickel-iron film 

„^ omc VT TSV mthcwire bondm e process. 22 acts as a barrier to prevent the NiFe material from 

FIGS. 3a-3d are simplified, partial, cross-sectional 60 etching in the subsequent etching process of the second 

views illustrative of the prior art thin film device struc- gap layer of alomina as will be more fully described 

ture of FIGS, la, lb and FIGS. Za-lc in which a pore hereinafter. 

within the porous substrate is shown in FIG. 3a, which Referring additionally now to FIGS. 2* 2b and 2c, a 
pore traps an etchant during a subsequent etching of the magnetoresistive (MR) head 40 is shown. The mag- 
second alumina layer due to the inadequate coverage of 65 netoresistive head 40 is shown constructed upon the 
tte first alumina and iron compound layers as shown in structure 10 and the additional structure 20 For pur- 
FIG. 3b. allowing the etchant to cause a bubble to be poses of describing the problems attendant the structure 
formed in the layers overlying the pore as shown in and processing of magnetoresistive head 40, an interface 
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30 is defined as the intersection between the alumina As illustrated in FIGS. Za-Zd, the substrate 12 con- 
surface 18 of the first alumina layer 16 and the nickel- tains a number of pores varying in size from approxi- 
iron film 22. mately less than 0.5 micrometers to approximately 5.0 

A second alumina layer 32 is patterned onto and micrometers. An example of such, a single pore 42, is 
formed within the additional structure 20 in a gap re- 5 shown. As previously described, phosphoric acid etch- 
gion of magnetoresistive head 40. The second lumina ing of the gap region necessary to deposit the second 
layer 32 contacts the first alumina layer 16 within the alumina layer 32 (as shown in FIGS. 2a-2c), leaves 
gap region. The gap region is formed by photolitho- some phosphoric acid, or other etchant 44 within the 
graphic means within additional structure 20. Follow- pore 42. During the deposition of second titanium film 
ing photo definition of the gap region, the first titanium 10 34 (as shown in FIGS. 2a-2c), the substrate 12 is heated 
film 26 and the nickel-iron film 22 are ion milled to form to 90* celsius. This temperature is also favorable for 
the gap region. The second alumina layer 32 may be initiating a chemical reaction between the trapped etch- 
approximately 6,800 angstroms to 9,300 angstroms in ant 44 and the first alumina layer 16. Such reaction 
thickness depending on the uses to which the MR head generates local internal pressure which pushes the 
40 will be put. Process control of the deposition for 15 upper layer of the overlying films to form bubbles in the 
second alumina layer 32 is such that its etching rate in region 46. The gas contained in the bubbles eventually 
phosphoric acid is approximately two times that of the escapes creating a tiny hole at the center of the bubble, 
first alumina layer 16. , whereupon the bubble collapses as a result of the escape 

A second titanium film 34 is deposited on the first Ti of the gas. The collapsed bubble in the region 46 creates 
surface 28. The second titanium film 34 presents a see- 20 a rosette 48. The formation of rosettes 48 in the track 
ond Ti surface 36 upon which is further deposited a areas of an MR head undesirably alters the track resis- 
gold (Au) film 38. The conductive layer comprising the tance and induces failure due to electromigration. 
second titanium film 34 and gold film 38 are photolitho- It has been discovered that, in order to reduce or 
graphically defined. Thereafter, phosphoric acid etch- eliiriinate rosette 48 formation and me ultrasonically 
ing of second alumina layer 32 takes place within the 25 induced film delamination at the interface 30 between 
gap of region of the MR head 40. In this etching step, the nickel-iron film 22 and the first alumina layer 16, the 
etchant is trapped within the pores of substrate 12 due formation of a barrier on the alumina surface 18 of the 
to the relatively poor coverage of these local areas by first alumina layer 16 at the interface 30 must be estab- 
the nickel-iron film 22 and first alumina layer 16. lished. The barrier must be relatively chemically inert 

In the deposition of the conductive layer comprising 30 to etchants used in the thin film device processes and 
the second titanium film 34 in conjunction with the gold also remain stable under ultrasonic wire bonding condi- 
film 38, typical thicknesses are approximately 5,000 tions. 

angstroms for the gold film 38 and approximately 200 Referring now to FIG. 4a, an improved structure 50 
angstroms for the second titanium film 34. The 200 for fabrication of an MR transducer or head, is shown, 
angstrom thick titanium deposition of the second tita- 35 The improved structure 50 comprises a substrate 52 
nium film 34 prior to the deposition of the gold film 38 presenting a porous surface 54 upon which is deposited 
enhances film adhesion. During the deposition process, a first alumina layer 56, The first dumina layer 56 pres- 
the substrate 12 is heated to 90* celsius. This tempera- ents a first alumina surface 58. The substrate 52, which 
ture is, unfortunately, also favorable for inducing a may be ferrite, ceramic or other polycrystalline material 
reaction between the trapped phosphoric acid etchant 40 generally has between 5,000 to 6,000 pores/mm 2 on the 
and the first alumina layer 16. The problems attendant porous surface 54 if ferrite is used. The first alumina 
to this trapped etchant will be more fully described layer 56, which may be between 1,400 to 1,800 ang- 
hereinafter. stroms in thickness, does not adequately cover the pores 

Referring now specifically to FIGS. 2b and 2c ultra- of the porous surface 54 to prevent etchant utilized in 
sonic bonding of a wire 39 to the gold film 38 by means 45 subsequent processing steps from entering the pores and 
of a bond 37 is shown. The wire 39, which may com- becoming trapped. 

prise aluminum, is ultrasonically bonded to the gold Upon the first alumina surface 58 of the first alumina 
film 38 as necessary to effectuate the bond. Concur- layer 56, a barrier layer 60 is formed in a manner which 
rently, ultrasonic energy is transferred from the trans- will, be more fully described hereinafter. The barrier 
ducer of the wire bonder to the underlying alumina 50 layer 60 comprises an alummum-titanhim oxidic corn- 
surface 18 of the first alumina layer 16, and that ultra- pound (AlxTi/)^ and has a thickness of less than 100 
sonic energy induces changes within the first alumina angstroms, preferably on the order of approximately 35 
layer 16 at the interface 30 with the nickel-iron film 22. angstroms. Overlying the barrier layer 60, a nickel-iron 
These changes promote preferential migration of iron film 62 is deposited presenting a NiFe surface 64. A first 
from the nickel-iron film 22 toward the interface 30 to 55 titanium film 66 is then further deposited on the NiFe 
form iron oxide and unintentionally increase the volume surface 64 presenting a first Ti surface 68. The combina- 
of the interface 30. Such complex mechanisms weaken tion of the substrate 52 with the first alumina layer 56 is 
the adhesion at the interface 30 between the nickel-iron shown to be a first structure 70 while the combination 
film 22 and the first alumina layer 16 resulting in film of the nickel-iron film 62 and the first titanium film 66 
delamination at the interface 30 as a typical and unin- 60 comprises a second structure 72 separated by a barrier 
tended consequence of the wire bonding step. layer 60. 

Referring additionally now to FIGS. 3a-3£ an fflus- The nickel-iron film 62 and the first titanium film 66 
tration of the difficulties encountered when the etchant of the structure 72 are generally deposited in a sputter- 
is trapped within the pores of substrate 12 is shown. In deposition system in which the barrier layer 60 is simul- 
the description of the structure illustrated in FIGS. 65 taneously formed. The tooling and the chamber wall of 
3a-34 like structure to that above described with re- the sputter-deposition system used in the fabrication of 
spect to FIGS. la-U> and 2a-2c is like numbered and an MR head in accordance with the present invention 
the foregoing description thereof shall suffice herefor. become coated over time with an alternate layer of 
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titanium, nickel-iron, titanium, nickel-iron eta In this gap 78. The second alumina layer 80 presents a second 

manner, titanium always remains at the top layer of the alumina surface 82 having a recess 84 therein in the area 

chamber wall and on the tooling surface at the end of overlying gap 78. The second alumina layer 80 which 

each cycle of the titanium/nickel-iron deposition pro- may have a thickness of between 6,800-9,300 ang- 
cess. Prior to the deposition of nickel-iron film 62, a 5 stroms. The recess 84 is formed by a controlled deposi- 

pre-sputter etching of first aluinina surface 58 is per- tion such that the etching rate of the second alumina 

formed in the sputter-deposition system where a DC layer 80 by phosphoric acid when fonning the recess 84 

bias is applied to the tooling surface as well as the first is approximately two times that of first alumina layer 56. . 

alumina surface 58. The sputtered species from the tool- Referring additionally now to FIG. 4f t an additional 
ing are then redeposited onto the first alumina surface 10 photolithography step is shown in which photoresist 86 

58 which is also simultaneously sputter etched by sput- is patterned upon the second alumina surface 82 of the 

tering gas. Under the controlled process parameters of second alumina layer 80 and in the recess 84 thereof, 

this pre-sputter etching step, the redeposition of tita- Patterning photoresist 86 above the recess 84 of the 

nium on the first alumina surface 58 will occur. During second alumina layer 80 results in the formation of an 
the sputter etching of the first aluniina surface 58, oxy- 15 opening 90 within the photoresist surface 88. 

gen is preferentially sputtered away from the first ahi- Referring additionally now to FIG. 4g in comparison 

mina surface 58 resulting in the formation of an unstable to FIG. Af, phosphoric acid etching of the second alu- 

aluminum sub-oxide which promotes the reactions mina layer 80 takes place. In this process step, the sec-? 

which take place between the redeposited titanium and ond alumina layer 80 is etched in phosphoric acid. As 
the sputtered alumina surface 58 to form the barrier 20 shown, the second alumina layer 80 is etched such that 

layer 60. This reaction results in the formation of the the first Ti surface 68 of the first titanium film 66 is 

aluniinum-titanium oxidic compound of the layer 60 exposed substantially surrounding gap 78. In this etch- 

with a thickness of less than 100 angstroms and prefera- ing step, etchant will be trapped in the pores of substrate 

bly approximately 35 angstroms, on the first alumina 52 due to the inadequate coverage by the first aluinina 
surface 58. 25 layer 56 and the nickel-iron film 62. 

This duminum-titanium oxidic compound of the With reference now to FIG. 4h, a conductive layer of 
layer 60 is not etchable in phosphoric acid and does not the improved structure 50 is added. A second titanium 
chemically change upon application of ultrasonic en- film 92, preferably of approximately 200 angstroms in 
ergy in a subsequent wire bonding step. The presence of thickness, is deposited upon the first Ti surface 68 of the 
the alurninum-titanium oxidic compound barrier layer 30 first titanium film 66. As shown, the second titanium 
60 at the interface between the nickel-iron film 62 and film 92 also overlies the photoresist 86 at the photoresist 
the first dumina layer 56 acts as both an etching barrier surface 88 and the opening 90 therein, 
for first alumina layer 56 during the gap region etching The second titanium film 92 presents a second Ti 
process (thus preventing "rosette" formation), and also surface 94 upon which is preferably deposited an ap- 
as a passivation layer to prevent the first alumina sur- 35 proximately 5,000 angstrom thick gold film 96. The 
face 58 from being modified by the effect of ultrasonic gold film 96 presents a gold surface 98 thereof. The gold 
energy applied in the subsequent wire bonding process film 96 also overlies the second titanium film 92 at the 
(thus reducing film delamination at the interface be- second Ti surface 94 overlying photoresist 86 as shown, 
tween the nickel-iron film 62 and the first alumina layer The 200 angstrom thick second titanium film 92 de- 
56). As will be more fully described hereinafter, addi- 40 posited prior to the deposition of the gold film 96 is 
tional methods for forming an aluniinum-titanium ox- utilized to enhance the film adhesion to the first Ti 
idic compound barrier layer 60 may be used which are surface 68 of the first titanium film 66. During the depo- 
similarly effective in preventing rosette formation and sition process, the substrate is heated as previously de- 
establishing a passivation layer between nickel-iron film scribed to approximately 90° celsius. 
62 and first alumina layer 56. 45 Referring additionally now to FIGS. 4* and 4j, the 

Referring additionally now to FIG. 46, subsequent photoresist 86 is removed (as shown in FIG. 4h) and 
processing steps for the improved structure 50 are with it those portions of me second titanium film 92 and 
shown.. Photoresist 74 is patterned upon the first Ti the gold film 96 lying thereover. A wire 100, which may 
surface 68 to form the gap region 76. Depending on the comprise aluminum, is thereafter ultrasonically at- 
desired structure for the MR head manufactured in 50 tached to the gold surface 98 of the gold film 96, form- 
accordance with the present invention, the width of the ing a bond 102. 

gap region 76 established between the patterned photo- By means of fl1 iitntniim -.ri t?nw m oxidic compound 

resist 74 may vary between 200 to 430 micrometers. barrier layer 60 formed between first aluinina layer 56 

Referring additionally now to FIG. 4c a subsequent and nickel-iron film 62, undesired "rosette" formation 

processing step is shown. Portions of the first titanium 55 and film delamination is significantly reduced and/or 

film 66 and the nickel-iron film 62 are removed within eliminated. The barrier layer 60 may be produced in the 

the gap region 76 to form an aperture, or gap 78 manner previously described, or, alternatively, by depo- 

through the second structure 52a shown. The gap 78 sition of a film with an iron content on the first alumina 

may be formed by ion milling of the combined nickel- surface 58 of the first alumina layer 56, Prior to such 

iron film 62 and overlying first titanium film 66 to essen- 60 film deposition, the first alumina surface 58 is sputter 

tially expose the first alumina surface 58 of the first etched and a thin film of titanium, approximately 35 

alumina layer 56 within the gap 78. As shown in FIG. angstroms thick would then be sputter deposited or 

4<t the photoresist 74 is then stripped away leaving the evaporated onto the sputter etched alumina surface, 

first Ti surface 68 of the first titanium film 66 exposed. Alternatively, the barrier layer 60 may be produced 

Referring additionally now to FIG. 4e, subsequent 65 using reactive sputter-deposition processes to build a 
processing results in a second alumina layer 80 being layer of aluminum-titanium oxidic compound on a non- 
deposited upon the first Ti surface 68 as well as the first alumina surface. In this process two target materials, 
alumina surface 58 of first alumina layer 56 within the aluminum and titanium, would be co-deposited with an 
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argon gas (or other noble gas) having a predetermined 
oxygen content (approximately 5%). Utilizing such 
controlled process parameters and the proper target 
composition, an aluminum-titanium oxidic compound 5 
forming the barrier layer 60 may be formed at the first 
alumina surface 58. 

The barrier layer 60 of the improved structure 50 of 
the present invention will also find application in the 
processing and manufacture of thin film devices utiliz- 
ing ferrite, ceramic or similar substrate materials having 
pores therein. The aluminum-titanium oxidic compound 
layer 60 is particularly useful in the manufacture of thin 
film devices where there is presented an interface be- 15 
tween an alumina layer and a material with an iron 
content such as nickel-iron film 62. 

While there have been described above the principals 
of the present invention in conjunction with a specific 20 
apparatus, it is to be clearly understood that the forego- 
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ing description is made only by way of example and not 
as a limitation to the scope of the invention. 
What is claimed: 

1. In a thin film device having at least one aluminum 
oxide layer and an iron compound layer in an overlying 
relationship thereto, an improvement in combination 
therewith comprising: 

an alurninum-titanium oxidic compound layer inter- 
posed between said aluminum oxide layer and said 
iron compound layer, wherein said aluminum oxide 
layer and said aluminum titanium oxide compound 
layer are chemically different 

2. The thin film device of claim 1 wherein said alumi- 
num-titanium oxidic compound layer has a thickness of 
100 A or less. 

3. The thin film device of claim 1 wherein said alumi- 
num-titanium oxidic compound layer has a thickness of 
substantially 35 A. 

4. The thin film device of claim 1 wherein the device 
is an MR device. 
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